Removal of metal ions from the complexed solutions in fixed bed using a strong-acid ion exchange resin.
Fixed bed removal of equimolar metal ions (Co(2+), Ni(2+), Mn(2+), Sr(2+)) from aqueous solutions using a strong-acid resin was examined. The solution contained a water-soluble complexing agent including ethylenediaminetetraacetic acid, nitrilotriacetic acid, and citric acid. Experiments were performed under different solution pH and molar concentration ratios of complexing agent to the total metals. It was shown from batch studies that the equilibrium exchange of metals and the resin mainly depended on solution pH, and partly on the type of complexing agent used. A mass transfer model was proposed to describe the breakthrough curves of the resin bed, which contained two parameters (tau and k) estimated from the observed breakthrough data. The calculated breakthrough curves agreed well with the measured ones (standard deviation <6%). In fixed bed tests at low pH (=2), the type of complexing agent had little effect on the breakthrough data. For a given complexing agent, the metal with a larger overall formation constant (K(f)) showed a smaller exchange capacity. For a given metal ion, the complexing agent with a larger K(f) also revealed a smaller exchange capacity.